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Abstract. )RJ&RPSXWLQJLVWKHGLVWULEXWHGFRPSXWLQJOD\HUWKDWOLHVEHWZHHQWKHXVHUDQGWKHFORXG
$VXFFHVVIXOIRJDUFKLWHFWXUHUHGXFHVGHOD\RUODWHQF\DQGLQFUHDVHVHI¿FLHQF\7KLVSDSHUGHVFULEHV
the development and implementation of a distributed computing architecture applied to an automation 
HQYLURQPHQWWKDWXVHV)RJ&RPSXWLQJDVDQLQWHUPHGLDU\ZLWKWKHFORXGFRPSXWLQJOD\HU7KLVVWXG\
used a Raspberry Pi V3 board connected to end control elements such as servomotors and relays, 
LQGLFDWRUV DQG WKHUPDO VHQVRUV$OO LV FRQWUROOHG E\ DQ DXWRPDWLRQ IUDPHZRUN WKDW UHFHLYHV RUGHUV
IURP6LULDQGH[HFXWHVWKHPWKURXJKSUHGHWHUPLQHGLQVWUXFWLRQV7KHFORXGFRQQHFWLRQEHQH¿WVIURPD
reduced amount of data transmission, because it only receives relevant information for analysis.
Keywords: )RJ &RPSXWLQJ &ORXG &RPSXWLQJ ,QWHUQHW RI 7KLQJV 'LVWULEXWHG &RPSXWLQJ 6PDUW
home.
Resumen. )RJ &RPSXWLQJ HV OD FDSD GH FRPSXWDFLyQ GLVWULEXLGD PiV SUy[LPD DO XVXDULR 8QD
DUTXLWHFWXUDIRJH[LWRVDSHUPLWHUHGXFLUHOUHWDUGRRODWHQFLD\DXPHQWDODH¿FLHQFLD(QHVWHDUWtFXOR
se expone el desarrollo e implementación de una arquitectura de computación distribuida, aplicada 
D XQ HQWRUQR GH DXWRPDWL]DFLyQ TXH DSURYHFKD HO )RJ&RPSXWLQJ FRPR LQWHUPHGLDULR FRQ OD FDSD









in the cloud, thereby enabling savings in investment in information and communications technologies. 
&ORXG&RPSXWLQJVWRUDJHDQGSURFHVVLQJKDYHJURZQZKLFKKDVOHGWRSULFHLQFUHDVHV,QUHVSRQVHDQ
architectural design has been developed in order to perform local processing and thereby reduce cloud 
FRQVXPSWLRQ%DVHGRQ WKHDERYH D VWXG\DQGFRQFHSW WHVWZHUHFDUULHGRXWXVLQJ WKH)RJ&RPSXWLQJ
DUFKLWHFWXUH FRQVLVWLQJ LQ DQ LPSOHPHQWDWLRQZLWK KDUGZDUH DQG IUHH VRIWZDUH LGHQWLI\LQJ WKH YDULRXV
PRGXOHV XVHG IRU FRPPXQLFDWLQJ DQG OLQNLQJ WKHP WR HDFK RWKHU &RQVHTXHQWO\ D )RJ DUFKLWHFWXUH




of Smart Home, voice assistant and the future of IoT. Revista Colombiana de Computación, 
21(1), 6-12. https://doi.org/10.29375/25392115.3894
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RSHUDWLRQDQGVHSDUDWLRQEHWZHHQQHZFRPSXWLQJ WUHQGV VXFKDV WKH ,QWHUQHWRI7KLQJV ,R7DQG'HZ
&RPSXWLQJZKLFKDUHLQFOXGHGZLWKLQDQHZGLVWULEXWHGFRPSXWLQJDUFKLWHFWXUH
%DVHG RQ D OLWHUDWXUH UHYLHZ WKH SURMHFW LV EDVHG RQ WKH WKHPHV VHW IRUWK LQ HDFK DUWLFOH GLVFXVVLQJ
GH¿FLHQFLHVRQWRSLFVWKDWFDQEHDGGUHVVHGWKURXJKUHVHDUFK7KHFRQFHSWRI)RJ&RPSXWLQJLVGH¿QHGE\
1,67LQLWVVSHFLDOLVVXH63ZKLFKKLJKOLJKWVWKDWIRJFRPSXWLQJLVDPRGHOEDVHGRQOD\HUVWKDW
enables ubiquitous, continues, shared and scalable access for IT resources that facilitates the deployment 
RIGLVWULEXWHGHOHPHQWVZLWKUHGXFHGODWHQF\LQDSSOLFDWLRQVDQGVHUYLFHV,RUJDHWDO,WFRLQFLGHV
ZLWKWKHGLVWULEXWHGFRPSXWLQJDUFKLWHFWXUHDQGUHIHUHQFHVDFDVHRIDsmart gateway that contributes to 
WKHWKHRUHWLFDOIUDPHZRUNRIOD\HUVWRGHWHUPLQHHDFKRQH$GGLWLRQDOO\VHYHUDORIWKHUHYLHZHGDXWKRUV
FRQFHLYH)RJ&RPSXWLQJDVDQH[WHQVLRQRI&ORXG&RPSXWLQJZKHUHWKHVHQVLWLYLW\RIWKHLQIRUPDWLRQ
WKHTXDOLWLHVDQG WKHFRPSDULVRQEHWZHHQFORXGFRPSXWLQJDQG WKH IRJDUFKLWHFWXUHDQG WKH ,QWHUQHWRI
7KLQJVDUHFULWLFDOSRLQWVKLJKOLJKWHGDVWRSLFVWREHDGGUHVVHGE\WKLVSURMHFW%DNKVKL5RGULJXH]1DYDV
& Hansson, 2019). 
A proposed domotics solution that uses a Raspberry Pi and the Apple voice recognition module called 
6LULLVDVXSSRUWSRLQWWRGHYHORSWKH)RJ&RPSXWLQJDUFKLWHFWXUHZKLFKHQDEOHVPDQDJLQJWKHDUFKLWHFWXUH
:HL	:X$VWXG\RIWKHFRPSDQLHVWKDWGHYHORS)RJ&RPSXWLQJLPSOHPHQWDWLRQVLVDFRQWULEXWLRQ
IRU LWV DSSURYDO LQ WKH LQGXVWULDO VHFWRUZKHUH UHVHDUFK LVSHUIRUPHG DQGFRQFHSWV DUH VHW IRUWKRQ WKH










WR EXLOG D )RJ&RPSXWLQJ DUFKLWHFWXUH 7VLJNDQRV$YDVDOFDL	'XVWGDU /DVWO\ D FRQFHSW DQG
OLPLWHG ,R7 FKDOOHQJH LV SUHVHQWHG LQFOXGLQJ DV DSSOLFDEOH WKH PRGHUQL]DWLRQ RI ZHE VHUYLFHV WKHLU
GHYHORSPHQWDQGDGDSWDWLRQ=KDQJ-LQ=KHQJ	<DQJ
2. Description of the System
)LJXUHGLVSOD\V DQRYHUYLHZRI WKH V\VWHPZKLFK FRQVLVWVRI WKHSURSRVHG)RJ&RPSXWLQJSODWIRUP
and the various associated devices, including the type of connection and interface used. The requests are 
SURFHVVHGXVLQJWKHGHVFULEHGDUUDQJHPHQWLQWKH)RJSODWIRUPZKLFKGLVSOD\VHDFKFRPSRQHQWLQYROYHG
in the architecture, in order to ensure the clarity of the requests made.
Figure 1.2YHUDOOGLDJUDPRIWKH)RJ&RPSXWLQJV\VWHP
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The system’s information management component consists of organizing the data to enable their 
SURFHVVLQJVWRUDJHYLHZLQJDQGH[SRUWLQJWRDQRWKHUV\VWHP,W LQFOXGHVTXHULHVRI WKHVWRUHGGDWDDQG
includes a report generation option. 
7KH DXWRPDWLRQ EORFN FRQVLVWV LQ DXWRPDWLQJ FHUWDLQ DFWLRQV LQ RUGHU ZRUGV IRU WKH DFWLRQV WR EH
SHUIRUPHGDXWRPDWLFDOO\ZLWKRXWXVHULQWHUYHQWLRQ7KLVLVWKHUHDVRQZK\WKLVFRQFHSWRIDQDXWRPDWHG
V\VWHP LVRIWHQXVHG LQ LQGXVWULDO HQYLURQPHQWVZKHUH WKHGDWD DUHSURFHVVHGDQG WXUQHG LQWRYDOXDEOH
information for the user. 





GHFLGHG WR XVH VLQJOHERDUG UHVRXUFHV GHYHORSHG ZLWK VSHFLDO IHDWXUHV WKDW DUH VLPLODU WR D IXQFWLRQDO
computer, i.e., they contain a processor, RAM memory, graphics card, connectivity, and analog inputs 
DQGRXWSXWV7KHODWWHUDUHWRHQDEOHWKHXVHRIVHQVRUVDQGRWKHUFRPSRQHQWVWKDWLQWHUDFWZLWKWKHVLQJOH
ERDUG,WLVGHVLUDEOHWRLQFOXGHZLUHOHVVFRQQHFWLRQLQWKHV\VWHPDVLWUHVROYHVWKHFRQQHFWLYLW\LVVXHZKLOH
reducing space and avoiding the use of additional components.
7KHIROORZLQJERDUGVZHUHFRQVLGHUHGDVRSWLRQV5DVSEHUU\3LPRGHO%DQG%DQDQD3L07KH


























is in order to meet the aforementioned requirements and because it is the most used language for industrial 
DXWRPDWLRQDQG,R7DVGHPRQVWUDWHGE\WKHUHYLHZSHUIRUPHGE\ERGLHVLQFKDUJHRIGHYHORSLQJ,R7,R7
Eclipse, 2019).





5. Diagram of requests between Fog Computing and the Internet of Things
$GLDJUDPZDVSUHSDUHGWRGH¿QHWKHHQYLURQPHQWIRUWKHSURSRVHG)RJ&RPSXWLQJDUFKLWHFWXUHVKRZLQJ








Different components are selected as elements for automation, represented in different data inputs in 
WKHH[HFXWLRQPRGXOHZKLFKLPSOLHVGHOLYHU\RIWKHGDWDRQO\ZKHQLWLVUHTXHVWHGDQGIRUWKLVUHDVRQLW
LVQDPHGGLIIHUHQWO\7KHFORXGUHFHLYHVWKHGDWDIURPWKH)RJ&RPSXWLQJDUFKLWHFWXUHEHFDXVHLWUHFHLYHV
data that has already been processed for recording or storage.
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Figure 4. Diagram of Internet of Things request
7KHUHTXHVWLVVHQWDQGUHFRUGHGLQWKHFORXGZKHUHLWLVH[HFXWHGDQGVHQWWRWKHDXWRPDWLRQHOHPHQWV
LQWHJUDWHGLQWRWKHSODWIRUPZKLFKH[HFXWHWKHP,QWKHFDVHRIDVHQVRUWKHSODWIRUPDFTXLUHVWKHGDWDDQG
sends them for recording in the cloud.
6. Results and Analysis
7KHUHVXOWVDUHGLVSOD\HGEDVHGRQWKHGLIIHUHQWVFHQDULRVWKDWZHUHDVVHVVHG
6.1 Scenario: totally disconnected
The totally disconnected scenario features a reduction in consumption and sending of data to the cloud, 




6.2 Scenario: Compare IoT and Fog Computing
)RUWKHVFHQDULRRIFRPSDULQJERWKDUFKLWHFWXUHVWKH,R7IUDPHZRUNFDOOHG&D\HQQHZDVVHOHFWHG$UWRQR
& Susanto, 2017). The sensors and indicators are connected to this IoT tool, and measurements are made 
XVLQJDIUDPHZRUNWRFDSWXUHUHTXHVWVE\'167KHUHFHLYHGDQGVHQWUHTXHVWVDUHPHDVXUHGLQRUGHUWR
measure the requests made to the cloud. In this case, the cloud is the address of the IoT platform. This 
PHDVXUHPHQWZDV WDNHQE\SODFLQJD'16VHUYLFH LQDEURNHU WKDWFRQQHFWVZKHQUHTXLUHG WR WKH ,R7
SODWIRUP DQG WR WKH )RJ3ODWIRUP7KH GHYLFHV DUH ORFDWHGZLWKLQ D ORFDO QHWZRUN DQG DVVLJQHG WR WKH
H[WHUQDO'16VHUYLFHWRFROOHFWWKHQXPEHURISHWLWLRQVLQVLGHDQGRXWVLGHWKHORFDOQHWZRUNDQGUHFRUGV
them for subsequent analysis. 
$IWHUZDUGVD¿YHGD\WLPHIUDPHZDVHVWDEOLVKHGWRSHUIRUPPHDVXUHPHQWVDQGFROOHFWWKHQXPEHURI
requests generated by the Raspberry Pi device to the IoT platform. This does not include the size of the 
SDFNDJHVQRUWKHWLPHLWWDNHVWKHPWRDUULYHDWWKHGHVWLQDWLRQGXHWRWKHSURMHFW¶VDSSURDFK
)LJXUHGLVSOD\VWKHPHDVXUHPHQWWUHQGVLQGLFDWLQJWKHQXPEHURISHWLWLRQVE\WLPHDQGGD\,WLQGLFDWHV
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Figure 5. Requests over 5 days
Figure 6. Service requests
7KHDERYHUHVXOWVGHPRQVWUDWHWKDWWKH)RJ&RPSXWLQJSODWIRUPLVDFRPSOHPHQWIRUFORXGFRPSXWLQJ
DQGDQHZDSSURDFKWRZDUGVWKH,QWHUQHWRI(YHU\WKLQJ
7. Conclusions and Recommendations
7KLVSDSHUHVWDEOLVKHVDIUDPHRIUHIHUHQFHIRUGHYHORSLQJDQGLPSOHPHQWLQJD)RJ&RPSXWLQJDUFKLWHFWXUH
IRU WKHHIIHFWVRIFRQFHSW WHVWLQJZLWK WKHKDUGZDUHDQGVRIWZDUH WRROVDQGZLWKZHEPDQDJHPHQWDQG
DEVWUDFWDQGLQWXLWLYHUHVRXUFHVWKDWIDFLOLWDWHXQGHUVWDQGLQJWKHUHE\REWDLQLQJQHZLGHDVDQGLQWHOOHFWXDO
UHVRXUFHVWRSURGXFHDOWHUQDWLYHVIRUERWKKDUGZDUHDQGVRIWZDUHIRUWKHLPSOHPHQWDWLRQRIWKLVQHZWUHQG
in the academic environment.
$OO WKH PRGXOHV XVHG WR WKLV HIIHFW IXO¿OO WKH SURMHFW¶V SURSRVHG REMHFWLYHV 7KH UHVXOW REWDLQHG LV
FRQVLVWHQWZLWKWKH¿QGLQJVRI WKHOLWHUDWXUH,QJHQHUDO LWZDVREVHUYHGWKDWVHQVRUGDWDZDVSURFHVVHG
before being transported to the IoT platform, and that the data is independent.
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